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WATERTOVWN ARSENAL LABORATORY

MEMORANDUM REPORT NO, WAL 710/660

First Partial rt on Problem B.%.8

1 July 1944

Resistance of Nylon “arachmte Cloth to Perforation by
¥ragnent-Simulating Projectiles

1, In response to a request from the Office, Chief of Ordnance?,
sanples of three tyres of nylon parachute cloth, as supplied by the
Nylon Division of E, I, DuPont de Nemours and Company through the
Huguet Fabrice Corporation, have recently been tested for perforation
. resictance at this arsenal,

2. The resistance of these samples to_perforation by the l7-grain
cal. ,22 fragment-simlating projectile, G-22, was the highest afforded
by any fabric tested here. Their resistance to rerforation dy cal, U5
(steel-jacketed) ball projectiles was slightly inferior to that of the
most resistant fabric previously tested,

3. Sufficient numbers of 12"x12" pieces of each sample were cut,
asgembled, and sewed together to prrovide a weight-per-unit-ares: oquivalent
to that of 044" of gteel, as currently employed in body armor assemblies,
These assemblies were then mounted on a sawdust-filled canvas dummy and
imnacts of cal, .45 dall projectiles (steel-jacketed) and of the cal, .22
fragment-simlator were directed against them, The results of thess
tests appear in Table I,

I, Under impact of the cal. .22 projectile, O=2, the resistance
of the three samples (1370, 1435 and 1435 feet-per-eecond) was better
than that of 174 ounce nylon duck rreviously tested (1360 feet-per-
second) and comparable with that of another sample of nyloa Parachute
cloth (equivalent in weight to ,0U5® of steel) tested earlier

1, 0.0, ¥23/7893 - ¥ 423/179, dated 1944,

2, Vatsrtown Arsensl laboratory Memorandum Revorts No, VAL 762/253,
Development of a Projestile, to Be Used in Testing Body Armor, to
Simulate Fragaents of a 20 mn, BN, Projectile, 7 Jamuary 1944, ..

3. Vatertown Areenal Laboratory Meme Repors ¥o, ¥, 6, .4
_ Besistance of Varieus leyers of -13 Ounce Nylen : efuﬁ?’%p& of
? Small Arms Projectiles, 22 April 194, i '
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(1467 teot—Por—uooond)h. Of all the fabries testsd here, the resistance
of the subjeot xaterial to Derforation by the l7-grain fragmeni-simmlator
was the higheet,

5. Under impact of the cal, .45 (stesl-jacketed) ball projectile
the resietance of these samples {676, 656 and 712 feet-Der-second) was
somevhat inferior to that of the 173 ounce nylon dunok (750 feet-per-
gecond) and comparable to that of the more resistand of seve sannles
of Plle.ilaé Tasvicusly reported (549 to 738 feet-per-second)?,

6, While the similarity in resistance of the three samples pre-
sludes any deductions as %0 effects of variable physical characteristics
0of the materials, a list of nertinent data furnished dy the supplier
anvears as Table 1I,

7. If an all-fabric armor i¢ sericusly contemplated, therefors,
the results of teets conducted at this arsenal indicate the advisability
of using either the subject material or 174 ounce nylon &uck, eince
these materials are outstanding in overall resietance to extreme types
of perforation as revresenied dy the cal. .45 hall projectile and the
cal, .22 fragment-simulator, As between these two materials, the
subject material, while sorewhat more bulky and obviously more expensive
apoears to be much more pliable and thus more suitadle for fadbrication
into armor clothing,

4, Vin 400,112/3082, dated 1% Avril 19k,

5. Watertown Arsenal Laboratory Msmorandum Report Ko, WAL T10/653,
Resiastance of Various Samoles of "Piderglas” to Perforation dy
Fraguent-Simulating Projectiles, 10 June 19k,

T dllovn
J. P. SULLIVAN

dsst, Dnginger
APFROVED:

N. A, MATTHEWS
Major, Ordnance Dept,
Chief, Armor Section

R .




S 2P e AR X UL L VAR ALAN NS
=

Ri

Tt o

“a2le 1

Sumary of Penetration "ests Conducted at ¥atertovn Arsenal on

Sgmolas f Nvion Perachute Cloth

Tauivalent R
I - Steel Ballistic Tix Dinly ,_S.FI 8)
_Sample —_Gouge G2l Cal, ,um2
!
N¥D.168/3 -OUl® 1370 676
NFD-170 | Ry 1435 656
NFD.172 Ol 1435 712
For Commarisont
173 oz, Nylon duck LOlly® 1360 750

1
?Cnl. 22 fragmentesimlating rrojectile - 17 grains,
Crl, U5 (staol—J&ckered) ball nrojectile « 230 grains,
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_ g:; Table 11
.' ‘,::: Data Concerning Three Samprles of Nylon Perachute Cloth
5 As Reported by E, I. DuPont de Nemours and Company
e
|
;—§ du Pont Style No, NFD-17 H]'ILIGS/} §rD.172
a5 Yarn type Bright Bright Bright
Y Hish Ten- High Tenw Hich Tene
acity acity acity
o Yarn count: Warp =235 70-23-7 105-3?&-5
9 F11ling 70-23-5 70-23-7 105= by
N Beac Cargo 2 x1Twill Teffets
3N . Rip-Stop
L Construetion (Loom count) 80 x 8k g4 x 9@ 60 x 6U
Rnod ko/z k2/2 30{2
.;-:3 Reed width Lo %0.9 ko
3 .
b1 P{ckwheel ) % 64
3 3 Finisher Huguet Buguet Ruguet
‘ Finished C-nstruction 9 x 88 9% x 98 68 x 67
- Finished width 35 1/8" 36" 34 3/u*
- Porosity 115 128 81
o Thickness 0,0055" 0.00%56" 0,0062"
bl Weight (ox./sq. yd.) 1,33 2,00 2,04
) Tensile Strength (1" striv) 9 x 85 1bs. 99 x 98 1bs, 111 x 104 1be,
N Tenr (Tongue) 5.8 x 7.2 12,7x12.1 9,6 x 9,4 1vs,
hQ lbs, 1vs,
: 3.3 Tear (Travesold) 14,3 2 16,7 ) 23.5 x 21.0
'o“- . lbﬂ. rb'o
N\ Blongetion 26 x 38% 25 x 324 23 x 3ug
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